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PROBLEM TO BE SOLVED: To provide a 
compact, thin, and highly reliable wiring board of a 
which can correspond to mounting of a 
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integration degree. 

SOLUTION: A via land 11a of a wiring layer 1 1 
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layer 21, and a via land 14a of a wiring layer 14 
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and the second insulation layer 22. and a 
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via land 1 la and the via land 14a through the third 
insulation layer 23. 
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:'m?h2|ff :'f2iAJ?lAi A^0!£}0|? 72^?^ 

(72) grgxf q^e x|oj?i 

Afg fiAizsni 

ijg^ :^^U7^2^»^ 712|ai?iai A^o!2^o|? 3^7iot ^Aiujsieixi ?J¥a|9| 
:?jo|At EAiuj 3^:'^oi5SLH 

&!«^ :'JU7mS 7[2»AJ?|AJ AfOiaOl? 3^:7101 SEAlH^SlgJXI 7f^A|?| 

:?ioiAj £Aiaj 3^:7^ol5&^| 

gJg^ :7m:>f2lS? :'l£]Af?iA| Afoisjoi? zi^:f\o\ SAiufsiejxi 7[¥ai?i 
(74) ciiaioi iJSaH. 01 « a 

aiXIHftf W|iae?*(21)°| 33113011 ttHtfS HHidS(n)ej b|015«S{na)£J g^AlS5! X1l2a3S(22)e) «12 
°10|| HH^^ «H^S(14)2J b|0^^«S(^4a)g. J3| 1 § 3 *(21 ) 3^ ?3|2§ 2? #(22) 2J AtO|0|| Xil3§3^ 
(23)3}. H|O^^HH(lla)S^^ bl0f?»!H(14a) e a^5J£^ flt3S3S(23)g 2+Sm01 BH^S SES^ SBiOn £1 

SAiUi 

£ 4fe ^ a^S2] ^«iHHd?ie2i «isg,^gj2j dis ^gspi ?iit ss. 

£ 5-:^ « ars2i ^sjuKd^ies^ x^sgiasj «is tfs«f7i £0(£ 451 ga). 

E 7^ soi :3Hd9 wi2a0§ei Hsei agie ^sspi ?is^ sa. 
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£ 10= ttEa:?iS2i ?52i 0119 n^^BS. UEjy^ eas. 

£ 12^ 9S B|01U10IS7ie»21 ?52| OflS Pflsfsjos UEty! 

£ 14^ ;gi5g>>as £0. 

£ 168 I? fe^SSJ ^fi|BH^i:?l&2J ^521 WIS ?H5*5jo^ UE|b!! £3. 
£ 17fe 5 tfS2j «!£«IIS*|2| ?^2| mm TVi^^^S. UEJtH £S. 

£ IBS ^ B*S2i <^e^Hiii?:?iS2i «!5gfaHi mm £3. 

£ 19^ S arS5J «&HH>jPIff2| 0115 yJH^^BS. UEIiJ £3. 

£ 206 g tfSSJ a?2|MH<yP[&2J ?^2| oils PHSi^HS UEiyi £30|C4. 

£S5| ^£¥??0I| q«^ i?S2J 

11 . 12. 13. 14. 15. 16 — «HdS. 

lie. 12a. 13a. 14a. 15a. 16a H|Of?«E. 

21. 21a. 21b. 21c — ?3|ia3S. 

22 — ;ai2ass. 22a — goi ya^iB h3. 

23 — Iil3a3«. 31. 32 ™ £3^ 



33 — - 


HICK 


33b 


- ±^m. 


41 — - 


y£«I^XK 


42 — 




43 


£S^ dH. 


44 — 




45 — - 




46 — 




47 --- 




51 — 




52 


Of>:3. 


53 




54 — 




61 — - 




62 — - 




62a — 


- ao| 5H^JS fi3 


63. 64 




65 — 


HlOt. 


101 — 


- ejw£¥. 


102 




103 --- 


■ o'&llHIO|>i^. 















EE. 5 tfgs ggj^ 4^X)aa(f I l»)^^0|l HH<ygg HHi^S^ S^AIg «H<y:7IE^0fl 33£S. ^^I 

£ sjggot Afgafe fiaiAie HH^i;'l&o»i ^oiq. 

S. S °ll^laH^^7!J5^^^0{| ^>E«|4iXIS y£j^l aH?l?:| g2| «»£«ISx|Oli " 

SI S^BXl^" aH"^8Ji7f ^^£«I^;tf» ^♦£«l^fx|OII 3iOIQ. 

q^OI. g EJiHBHd^l^^Sj WlS^^gJOII ^+*^ "«l ^JXjS «Hed^l^»2^ ^^Ajg HH<3:?I&§ 

e.'£jyi4:Ajsi feoixi:n sib of. ^^►£jyi4:xis>i £i¥ffl^s y£^l:tx^^^a^| 

BH^Sfe a^BXKpad)^; sm»h3. £ BH^a££ feO|XI3 SIQ- Oimtfl. feias SSS Oj^Ol 

i.1 tlt£«l4;Xf^t2^ :'|g*l4^l 2f 0.2/«S£a/ nil. lOiwi* §£2f «?£*l|:tXfO|| c,» lOOO^Hei S^B 

xig HH^ft.^ se7i s-q. 

SE 0|2i ^^£^|:±lX^:?^ a^SIb ^>£^l aii3|XJ §SJ ^i£Alia*|0!l SiOjAlb. ^SgJ£^ 

?j5H 4ig5}. SIS£K?*5L^lb)2| S=??f 3q. ^51. Ojl^PI in^S PC(personat computer). PDA. ?^a|ji 

SI sej jtrjig ge^PI §011 Oigfi^^l ?|8flAib y£Aii 1II13UI2I igSK ^^sa?^ 5 3|WI0|r4. 
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fit BHd^l&^2| S^B^tS a^S^ Sfi^'t 2iQ- lOna^l S £2i ^¥IOtl 1000 

:?H S£2| HH^^S^^ n ua^ IlxKpitch)^ ^ ^OmS^^ CilBSI Dli^l*! 

Oia DIAilSf njj^s H||«d@ HHd:?l&OI! HHiSS ^l^B^tfil S^cpi ?i5IIA|fe. «H£i:'l& 

bonding):?! ^01 U TA6(Tape Autonated Bonding):7| C|j§8(b DH? S^Pt SiQ- 

y£3(fl4:;Q0H BHSS S^B^CJfiJ HH<y?ll.K)l! HH^^ S^&XJg §21 gSS SSJ^t 

32«x32«2| IiejE(Qrid) Q^&XIS HH^SJS. 3 1024?«S gjq. 

<M5H|}>i §oj bH>M=2i HH*1^^^ (Line/Space) 01 ^ bOm/SO/jm 0}8^e^^ UiBSl QUil^.' 
g(rule)S OH^SEJOi 2^Q. 

012} a\M\^^ Hjxlg S^£*^i:?f HH^a ^►£*ll±Xf5 HHid:'l5!He/H a^Ha (build 
up) 71 e (900a) 01 OlgaOl SfCI. 

(901)5 g»»30|| 389 g/g 4';tlS(902)3t 01 -^XISfe'DI! dHaS go^ 0|^0^£i H«|HHdC903)e 
i^e i«i!7IB0|q. 

01 tt = a:?|Wg o!iaa«£!7|nK901)o| aOf (core) SOI 2^ *e|i?Il. SOiSSI ?»BOJ| 

WSaSg ^2?^ 4^^S0||b 5Sadk32Hni(photol ithography)?!^ gHS Q\Mi^ S2ia^0I 

g^EIOI £/:a. ^4»2I HHi^SOl 01 5«lOt a^Syoi 2iQ. Oi:'I0||A|^ aSHlOKpholo via: 

904) 011 S|8H S^ffi^S S^mJl 2iCt. 

£. 30{S«{ S^i^Od ttH^S ilHaS^I (IH^S2i ?}8fl. OH^Qj :^?«(throuoh hole: 

905) gOl ess SiQ. 9E. S&Se afSSPI ?|S11 ^^SOIl BJsg 

5|^^^0IIA1b. a'^aSg aHi3S(903)2J Hll£j«f5| e» 40^S£0iQ. SE. 

fe'=ass sas ^xis(902)oii gasEi^ dioKviajsi 80/«s£:?j g^sjoi sip. 

MP 0|>«e» UlOtff eS8t:>l 91«HAi^ SS?^ ^3C|S(9a2)e 8i:)|| 8Jb ^ 21WB». 

<-X|S(902)S gfPII 8f3 fiSSI g&OI SP »<X1SK3g>M Sfog ohgQ^ 2 

tfSaSSJ ^Pll^ ^X1S(902)0| 30-50>«g£. £*!lBHej S(903) 0! e» 10-20/«§£0|I1. 

100071) a^BX[0|| ?l«HA!fe 3g°i uHj^gOl SfiCIJI) 9P. m^M. S/HQ^ieei 

^ o» 0.B4-1 .02111112 £E^ bin^ 3 0^ ti\^Q . 

£. B/na^iyoj a^OII^ ^"£jyi^XP} aX)l£j:3. OI^OII^ onijCI gy*(solder ball) 

SOI 2*iae| HeiSSafHS Hfixie BGA(ball crid ar:ay) IQi?|XlS gp. 

0121 BGA nH51X12| ^MM 8f71l 9I«H/Hfe 3*2.^ SCMfi Efe ttSaSS 8f>fl » ^!^:>\ 21P. 

agxisi. 301 sg gf?ii :?!ssii7i «8F8[7i iQis«i. loi^ixisi dsi^oi 7ci«!& se.' om 
y BiEaftei sas ^e*m:?ii sp^ s«P! sap. 

£. ssase 8}^ m^^t difij aoi hr^isi oiahoii mgcf^ 501 5e*8f:Mi sp^ sip. 

CCiaAI. glHa^iE*^ ^J!1I2 O.Bbiii 018^5 «lb *!^gf0||Al^ DHV ^^SIP. 

5. im?IX|Si ^'711 8PI ?l«HAlb H!£jy|:i^X|2 ^XH8|fe HH^I^I^^Otl ^*|£J^ ^^B2| X\ 

gjufwo^. 301$* ?^8^^ XJiSgAffe «ej^4^5 ^ ^eH^ l^^Cgtass cloth)0|| 

aeiai. HHd7i&oii §s Aiss^oi i^i^fig sscib 4^ai om^ «ej^Ki s 

Uf^SOIIb ajS8pl ?|8t{ 5ES*0| g^gP. 01 IHOII. ^^£1 

«EJ^«2t S3a 4'-Xi;'f ^»B4S ¥^01 2^HS 0! ¥?01| ^^0(?« ^^^i £S?i!0| *i^8H ai^P. 
2P I13^4f«f 2>£a{|:1:X101| ^B^\y\ ?|S« ^^62^ HH^ ^xlg 5|71I 8J3. eSfOil -^^Ib ^ 

Eii>: g^zE2i S3a 4=x]2*2j eiejY^^ ^^o^5lq. oi g^. £S §oii ejen ^»b4¥^oii 

cq?4Al. W^^J\^mM= UBSl OIAJIS! o]*!^ q4» «H^S a^^Xjg y£AJ14;X|g e^Mfc ^ 

s m&8i 5&8iq. i. 0121 y£«i4:xig H^£jy| mi?ixL^ mvviM^ ^'na^iss Aigsib 



30-3 



30-3 



^1999-006770 

eaioiatH(poiyi«ide) oi^o]£! se!^ u^w uH^sg fis^tes 

S nmS. K*^ BtDlU|OiM(f Ma laBinater)7IB0|| £ j^l ri: « SfXHS.^ Bfl^l^^^ & 

£ 11. £ 12b 9S aoiUIOiejigoj zp^ol 0||# :?H5f^oS UPidl SSEOiq. 

Sa^ ag(902)ej ?^XHSSA|fe LH2,»g^0| feE SejOIDIH:?}. HHtf*{903)2| ?^WISS>M& & 

0121 SjDimOl E:?|nf(900b. 900c)0|IAIb. ge|0|D|H §2^ ggi^ ag(902)2J HSJS tfEQ^I 

nK900a)JU S/0| H30|| HHdS((03)2| «« =0|| 2|»? fiSOl SaS^ STS S&SPI IWgOI. filQ 
D|A||*f WHddOfI agS/ 4= 

HHdmSg auilfijspl ?|»HAtb. tfHd5(903)e 8»:HI Ojl^iCfl. ^;7|| £► 15-18;-S£2{ 

&^ tf|Offi(via hole: 904 ) 01 01 a|0^ao^| £2^ JH^M ^^SJOI 22Q. ^ 

;J1| af 50/«2| S^IOIDIH gSg a9SC902)£yH jUISS^ S^. Mj^JCH a|0|X^ 2A}U £S?liD|S (photo 

cheiical) §^ OlSfiro^Mj. U|0|ft(904}Sj 2f 50^3£€ 4^ S^Q- U]0fS(90 

4)21 XIgS Q 5>:)« «p| ?|«H>Mb ass S€(902)2| q «fl7J £!P. 

^4^21 gS^ 3g(902)^>0i| HH^ElOl 2ib BHi!S(903)g 2^51^ . bHi1g(903)^^0q £^0|| 

§ 01^015! &:?IS 01 ^:f\^Qi\ a^g as^^Sg ssmo^. s oi 

s e??^ ss^ DH?H^ §2?^ S!S^*oii m^^y HHtMAjif mfetefoi aasf^ &^aoi fl|o»£ioj 

naxio), 012} sei^j^^^a^ ssoii mz^oi ssia^ s. se s:'iej ae^^^ui 

§ §2j cifAioii Pb/sn:>ii2j >4g5J0l a^J^s}^ &^a£ £ix|DK oi g^oiib suff SSai 

?i BHdS3J a*S{» 1010)1 ggg aaoi M\^sin ^o\m msi^. diab»^ s^oh^ c«s» 4* aub 

2iq. 

q^oi. #sjoiD!s §21 S2?^ ssou HH>i$^ oi3ie ^4^* hsw «» 

Oil DK-is^Hg as^sfb £*»!Soii 1^01 eai ss^i a^dsi^s 4= 

aqb £iq. 

«>sE«i ^H?lx|7^ ^ssb omsEb ee?^ ^xi^o^ai seji>i sis^oii sai^ oit^Ai g 

« 0|§»^ a'ifl«Hi?7IS?0! A|gg3 21 Q. 

sejoiuiHej d^?^:^i4»b 8(25*0 e&^oii>Mb 8Dpiia£oi:a. ^e^^ cxi^Atej das:»fl4'fe 

^» i4-i7ppiiia£oiq. tqaiAi. ^»^ofi>M oifesi i7-2.ihh g£q ^'^iCffiit)*!:?! m^oci. 

DH?ixi2i □fDieEs a^mb sasoii 3 g^oi sq. 

q^oj. DfqsEOU tfs»/ ^. MMM Soil ^7ib 8£ff£foi| ?|oi5|oi ^y«0!l ^:7lb 

q e SQ. 0|2f as ¥5JSE!3. Sasoil SOI 7f>fU ^HSOI »f01 S 

tim^m ^ciAiL»q= g;9l:'^ siQ. 
^o(t. oi^oiiE g»oi «7i dsisg ««tAi?jqb g«i:^l 2iq. 

0121 2^01 fe!Ha^I5?0f|A1b ^S3S2J 0(0} Xlgg ^^^spi 8/?il 813 tfHdSJ Dl/MI?} 5 

^tm gq. SE. 30i;qf2j ^^S£ Etts g^cfPi lii^oii. a ^rii5i>iq «H«^ m^g^^g^ 

4^ aq. q5^oi. E^^j^l loi^l^isi flis^s tfsagsj g^^soii 

>M 9fi«^ ^^£« ^&8f 4^ a:>ll aqfe S?3PI 2iq. 

££. gsjojQiE oj^OiS gS5^ a 5^011 «HdSg ag:?l&g ^4-$ q HHil:?!"! 

oiiAib «t»soi w:2 Bisoi feoi^qb ^fli:?l 2iq. s. ss?« agsi ?s«is2i o[ tfii5i7iffg ^ 
srsib oiqesei iyss«2| *pi 371 m^oii. g^ei tiasoi ^q^ gflP} siq. 

SE. gs(isitt) sEb oig(||«)ei MHdi7l&« a{S«loi qgs^s s.2«}:axi ma. oima g^S g«isE 
^Siiq. 

gai. ^4^21 Htid^!B(i5?S^>. q*E'. S^'Ais^iai §)g gjjyisjcfo^ qss:t8ib ^I^SvMb, 

71g5}Ol :?t:«li^HS &!?^|51Si:3. ?SS6:?I • £SHJ PTH(Pla1ed Through hole: £g ^^«)ei 4^S 

oil 2J8H (q)g^.^2j 2:'|5^ S^sjfe 21g ^ =^ 2iq. 

E£. OflgjUl q&Sl£Jb 5^4^21 HHd^'l&OI PTHej ^Olj ejSH #21^^18^© eJ?JE«» «H^17|^^o^ gsfioii^ 

Bj2i Qi&Pixig qgsttjoi. iVH q^BHsy^iSHSAi 8^e«^ 2iq. 

q^OI PTHS SOtI 2^«| Si^a^S! ?JX|H«^ BH£17IB3| ggilAJg HHd^lS^g S&Al^ ciSSJSIb 
£ U|£| □J*f:'tXjS q§St£|0|. £iX)£ gS|A|g7|nioS>M &»ef7!1 2iq. 
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0121 aoi ^^21 HH<!d:?i5^g ^smoi asms ■ o\^^ 

21 ^gOfl 2iCHA|. ^^«2J a?oj ^d^OI ^Qfe °«P^ 2iQ- 

BE. i^gas assjo^ ini°-ii(jaf») §g s^&oi m^^yi m^m. es^^ eiss^oi ^isaa^ ^Ji\?\ 
2iq. ffS2i etg«e ;!ciii«fe)3i juieijxieioii sae.f ^ui. aiz* ^oii 2|«h ^i^^oi «i 

gHISe Hlgia^ 

9E. nHii:?1&iU ga!A|g^^ m^y\°} S 0ig2j XHSg ffl^SJ^fe S*. ?S*^I. 

£. sens:) S^AIS^IE'SI OH^iqi BS(M-!Ei)0|| ^st iE^SOl Hfl>is SeiOioiH § 

3i gB!!Aie& :?iff3CHsoci sg*HST&i aoixi s^^mM). ssoiisss ^oq sjsh 

01 ?SOI| £5!^ iiI|0|>ie(pa8tc)S OHa«f>iU 6K)f «^ieJ3. 01 

3ig 810! a*r«i ^011 2i«i sJAiisy psms 

2jxi. sejoiDiE 35 g2j g^'Aise^ §3S(9ia. 9ib)oii §s Sbi»>q- ziai 

H SSOIISgS §«! 2IS1I blOf^HCvia land: 92a) g 4:22] HHtMlUje^ (92) o S imeiy 

(palern i no) ■ 

S0S(91b. 91b)2j S^^S^S ?<^;IOIIfe OflSUi aiOlXI^S i/fSITIU HSOIISgS §0(1 

£ 14^ Sej|2j ga!Ai57|W2j psstei gfasi as 0113 ^gcpi ?ig» esoip. 

01 OHOHA)^ UfiTOll S(9B)S E^Oll 2JS|| ±^B2| aH41S(95)I» «HUI^OI|^ =(97) 

S ES SOfl S|«H Sacm SiCI- 

S. >i^»2J Q^^OII^ S(95a)3f ^*!C95b)S ES *Oll 2|«|| ?SJS2} !i!S¥C95)« g^SJS SIP- 
OiSS 8I0J sje^H. g(97)3f ^ii(95b)2| Au-Sn SS(*A)on 2|8H 

g ^gsm 2fP. 

3^01. 0!2i ^►aoilAife Se^a^S ^5.^ r^i^ftOt! IH10|>iE(g3) goj ggg n«ac} 

>1U £S goll 2J«« ESSS S^Sf^Jy S^o^ a'SJHS ^if^S SOISSglQ^ "XJi:"! 91Q - " «1 . E 
140(1 0||A|«» 4-aO||Al^ :ii^tt2| g»«^0|lAi C\E 2iS^^ ^Zi Xi»JA|?1 tH 

p. 

:7| mi^OII. Ci^OI 5EI0IQIE 91 g2| g£?S(91a. 9tb)^'OII t)H^^> U| 0^|«E C928) S S»Al^ UH^inH 

^(92)2j saoii ?\2}^\o{ osmm xh*ifo«E eaoi t^sufe ^q. 

mi^:fms\ 2is^«i ui«¥2i fisoi Es«^fe gas ctot HHd^is^si gg^oi xisisjs. oii2jEn 
a soil 2i«H e?£jy!4iXfg emsj^ s^oii a^ssi dsi^oi x-isjmof aiajp^ giP. 



g gjga oi2f gig 5«2oPI ?1SJI a>Sg ^0]p. ^. ? a^E7^ ^»£xil4iXIS 

EE. « g^SS Oilmen £JXtE HHd:?lE^3[ ^siiAjg «Hd:?IE>g 5^A|gJ s^«^5J2J HH>j:'l&. g^A|S:?l€! 

E. S ttsa zaSE^SOii uig?^JU p»oi ai^pfiisfiiaj a^oi goi«^ HHii:?i5.'& ^ism^ 3lg 
as yp. E. S^Cl ?ftU!3». ffCJiS VTR. EilS « iir^ SSPS UI3ES» ^IS ^^UIS ^2J 

E. ^ B^S? a*^&X}2J HH^S^'E:'! ^i^£jidli^iX^S ^XH«^ 4^ 2i3. itSOI^l E «ig2| elEfli m 

?|XIS fllgC^b ^^^^ «^P. E. ^ S^S^ S5?E:?} ^^E3y|^X^S P»Oi OfP 

aE2i2i a^dsjdoi ^g ^tEAii Dji?ixis ^ii^ftffe ^ig ^^a^ $]p. 

E. » a^SB PSSI01I giaiAl^ HHd:'I£^g WI^SJ^ 3Jg »m. ^81 EIXIE MHd??l€f 

OIP PS g^Alg:?IE^3|2i aS12»E?[ g^Alg bH<y:?!£»g fllSCJ^ 31S ^«!as SP. 

P^^oi « oiigiCH sjxiE HHii?IS?3i gaiAig Hiiei:?|nfg 5&Ai?i?m if^Ais^iB^ias 3tt 

Alt' ^&5!oi ^<^o| HHd^ieg g&Ai?i pss^8^^ xjisa^gjoti ^oip. 



i^7i2j »fl28i?i ?i8H g &^se oi«}2i are ?«g =phi8I3 siP. 
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wii:^ie2i «na3j ai27|ntei xiiz^oii z?i?js -^xisaj. «iuis?s^ ^r?! ajli 
soil 4^xis^og e«moi uiti@ «IlB|o^£^!ss SIS «iiwi£iS2*. ;al2:?i£^2J 

»i22oii ^^71 asa 4-xis^os ssmol mas uraofatEi jii2hiii5i«3*. sj:?! aa« 
@ ^sshoi ^^71 ;i3iiuiotgHsst m2ti\omE.?\ uH^gi ^» 

'^Jtis sy 01 aa^ <-xi«e 3s«j£e«i hh^s saoii sish =?^£| 5Joiq. 

a2?ai. niinHd?[E^JiJ w(2BH4?7i& Mo\9\ 7i?u5! s^oii cH««>M^ 339 4'X)Soii eisii 

S*^otl cueHAife gyoji 2|«H 21^1 SiU. aa£ ±^^^G\\ 2j«« aiOFg! 

E:2f ijei8f:ii ?\:^\^ asioti :^lO|s^:I^ 

nEin. « a?g£i HH>d:'i€K)it siofAt^. «^l»H<!^:?ii^o^l uhss flnoiohswHs fli2uHed:?i5^o(i uh^s «i2 

H|0J5«E£ CH!r: S3a ^^(S^HS [{bgo^ §^CK)1 BH^EIOi °JtQ . 

0121 i/s JsHse^ss*!. ^J^u|o^^^^s ai fli2aio}£«H2^ saasj s^soi oiiz^ ^£ aa 

OS dbg^s sfg s^fiJ Hiamoi. e^i^ aa^i ^oig xi^ifef 4» siP. 

ajaiA!. aasj xigg ^i^Pii t^ ^ sin 2 xigoisis s^sj aisj^S sp 3^ 

4/ 2iP- 

£5!^ ft? 4* im^oii. se^^ gasj uH^giSE^ ^ 2i:a. a 

5. gSJSJ feOlg acf & 4^ ttHgoii. 0(i2Hq| >i3^eii«S «!^5K)l £21^ seis a 

s^? S2J ejinsi^a 3Ci«ftf ^ 9JiQ. me\M es^ aa» s^.^a^oa oi«gt Bti>i:'i»J3iisj 

Sf^'AlU ^ 2iP. 

« a>S2| «Hi?:?IB0ll>M^. goi^ E2!^ gaoil 2|Sfl S^a^ ^4»2J 7IE^^ 01t9?^ 310|CH£ 

SU. Oti^jUi aX]E«f 71&(4=XPI£J a! M\d^^?\^^ g)X'l£Jg 5^A|?|E^ »K)|£ Sm. g?*|A|-£»j 

SI^SfE^ «^01E SQ. Q^OI ^JXJE^^ 7!5.f2f g^A|g£.f 7|^^g saAi?i S^SfS^ 

aitjcji. «s«iAig7i53?ieig as^ ^-^fiai saoil hish a^^cj^ s*. a(Aii«f l/sou chsji 4^ 

CE. * ^gSI HHiy7|n»oil oiSF"). □! SS} (*»{b) 5| 5^531115 DH7HS 27H5J HHed^l^fg CJiSfbHAll^ 
«^^°J 7|njoj ess ^i^m^m^ 4^7:i§0ll S4'fi» <^ ^iQ. 01 ttligOII, 

E. ^ ttfgsj xtlHHd^ia^. fln33f fli23g xjng^^jn 73123^^ g^Aig«» xjiuiyai. 
;3n3oii ^^7| ^7^^^°^ *«moi Hiixis ;gneiof2!Hg fliiHHijsa}. ^'^i ae?^ 4^xi* 
fciio}2*ES «i2wH(MA2t. a39 4^5tigs ^♦5s^ol ^^71 wntdiofHES) &^7i :Mi2bioj2«E5 a 

^5fE^ UH^g E2?^! ^S°e 

EE. ^ HH^i^iffs. gaiAis^iffs^ si?g^3j ssrna 4-;^! §ss oi^oi£i ass 4^^i#§ 
0K7H^ wHd^g uH^m3. 01 HHdSJi g2i!Ai«pi£^2i HH<yg 9 3 2^011 sjaii se»a^s> 8:»0|Q. 
=aiAi«7i5+g as9 ufla^ib lems saoi 2501 019011 Hiia«f 

SL^ «|01E ^Q. 

i2ej3. ^ a/S2i HHiy^i&oiiAj^ a09 4^xise oh^hs «^ es9 saoii 2^5« sct:^ 2i 

71 tmgOII. HHilS/EOIIE 4- 2ia- 01 imOtlE Hf2> ^^01 SySiJ ^017^ ss 

^ ^;j|iecjE ^»of£^ blo^g^HS fig^^ hh^^^e* cis gci. S£. tt^S^i a^awHty?! 

£'8.g^A|»7ie2i S«oi| se^Hain §2^ a39 4^?JSS nH7HS Xl|2HHidS0| HHasJOl 2171 

II«g01l.2lTaSU omSE ^8 7l!0|^(case)2|2j 3^01 gOlSfH S^d^l^t e^^^SU- 

££. s gjssi ^e^nHt:d7i&s.^iMsiii ;yi25!g ^^:n ^^7i ^jii^oii hh^sjoi ibioi?«Hg s.?^ wnuHd 

*:af. ^►71 XJI2S01! HH^£| AJl2HHAi§g ^tii«k EJXIE«> Xltl7im3l: flU^^t «!23^ i^^Jl ^»7i JIMS 
0(1 Mh^& «|3BH{5S3>. ^»7| «|2^01l UH^^giD Xl|2b|0jy*Hg «|4HH<ySg ?U|«/ M^A|»«^ Xi|27| 

^»7| «n7IE^2i UnSi^ ^t7| fl|27iB2j Xi|230|| §39 4^X|S3j; 971 XllUl^oj xiMblOl 

£HE2I «l27|nto| ;y|2U(0|2«Eg S^CJE^ 971 g39 4^AIS^ ^IS8}01 HH9S ES9 Sa« 

35 e *SE? SL^P. 
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*f 331132^ g^Aiff«f ;q|2?|^^oJ H|2g3jei a[0|OJ| bisms :3g|3a3S2i. 24X|£»h «n?i-Efe( 

fli3S3A8 aixiH£r sass oigmt^ «roj£ sa. 
5. Eixis*} fln?ise ^-i'Si HH<y«3» ^4*21 sgs* ire ussj ejxi^s.^ Aiui&g Aig^jsa^ 

s. eixiE«» flii?iff2i i*4-sy HH<yss. ois BHijs Moim aacjb S2»s« 5*sm£^ uu^g 

s «^«iuHA!7t9s, m^JH M2^s 3^119011 j^anuiot^ijHS ^nuHtidSoi hb^s 

33iia0S3j. 3311031 «i2ss jj^ia ;gi23oii 7i\2mom^m ii^ mm^^oi m^BO{ Ji\}^ 

H|0J£i!E2| Wl2H|0^^^^H^ £5!^ sag =?U!«^ 3ig "SSS 

XHSoti ejsH s^ol£ sq. oioti a^Bi. fli2assoji Htt^»^ HH^ig 5»H ^msjfe 

t}^^ 3Ciaoiq ^qcHSoi fti3g!sq. ^siM, eq n^S^^oi ase.^ se^ ^xiioii 

m§s 4^ 2iq. 

££. flnasse seioiDiH;»n 4'3q. m^iiaioiDise seioioih^^xi. gBiBnysioiiais^ii 4»xi §y 

SE. 3g|2a3S^ »E|0|D|H3|| 4^X1. Syoi|>^EI15?i| >.x|. EJ| ee* = «p£ eollSJ 91 (PTEE);»!| 4^3C! 

fe^o^AM. HHs^i* S«l! dS2J XI30|q DJgSJ ^qoisoi ^^ai^^. 

2. Jqisaase ofi^Aia^ SHJOIdihs «^oi£ sq. S^t. ^^2i gS>M?i 

^e^sjoj BHi[i:'ies ^ Bfsoii 2!WAi^, m2y\Be mm?^&m 2ish a^m^ 

3101 sjaafp. 

^ WS2I SL^£jE||§j^|^. 3ClIin|af 3QI22S 3^11001] BHaSJDI JgHUIO^gHHS 3q|1HH>1SS 

ejxis«» jyiuieai. 331103^ 3gi2sg 33110011^ ^th^o^ m^oi^ 

3tji2:?in»o| j3[23:afo| Afoioii ejxi^*t «n?i&2^ 3aiiHiofac2» g^Aie& my\?L>s\ 

3a!2H|ojg!Hg a^5^i* a^SS ^^SStoi bHiiS SSie ?ti|«i 3!g ^s^s «»q. 

SE. g^MAlg&^ ;3i27i&2j 33120011 iuft** ass? e^(«itt)oi g&^Ei£^ JHiys ass »J01 

E Sq. 

SE. «?E*i|4iX|^ #^A|g^^ M\2:>\^0{\ gg SS^Mt axHms^ «fot£ «q- 

2E. 33|l7|5fS ^4-2j HH>^S3| *4^5J S^gg 5c?^ q§2| ^JX|E»^ ^|17|&g A^g5^£^ Z\ 

oi£ gq. 

s. aixiE«> 3an:?iE^2i ^4^21 «Hd^s g^sg a^gsiEi? «Has £51^ sb^oii 2js« ^^.^a^8^E^ 

SE. ga!Aig«» 3ai27im^ ^«^2^ HH^igat 1^421 aasoi qs g^Aig^ieg x^gsj^a^ ska 
E Sq. 

^^o\. eixis«» 3c^n7^E^2J 3gi23on& bixih2> 3qn:?iB2j jjiisoii uHas 3aiiHioj£HE2j s^tf £i*?a 
^E^xpf izeiE wejioiEg/os hh^sj:3. 01 2|a?ia^BXf^'onb aygoi HHaaE^ ckme gq. 

5E. g «^S£I ^^E^I&^:55:|fe Oi\^a\ e^£^^ll UH^IXI ICSP(Chip Size Packaoc)q MCM(Mul t i -chip Module) S 
g figs^q] §011 ^gsjE* SfO^E §q. 

g &^S2| gsiJAig:?!^^. ^^1133} xi|23g gSSa?2j 4'3t|S3l. ^^71 flli^oii 

WH<^1S3I. feOI Xj|2e?0(| UH^a ^12bK>jSg =?U|3^:a. «|10O|| jbcg«» ^*?\ 4=XJS2J S02J 

oiiqxpi «|20O|| ingl» a0^ 4x1*21 fiS2i x[^?oiiL-|xi eqs sfg jjg ^gog «iq. 
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21 HSOfl SOI PH^ja =?U|& Jig ^SSS 310IQ. 

P5 S23#3U2j st^^^£7^ 

^^011 se^e uh^sj^ ^sa^. M\2^m mh^^s J3i2biofa!£g = 

2«H^oii qj** gji^s^^g sa« s^cife 5S3f. ej:^JS«! X3ii7i&2t ?3i23oii xii2bi|o^ 

2j;tiES} gaiAig«» m2?]^s nai^itJi^ sse 3^^^ ^shs »!C}. 

2«H^»oii cii5f 9^s^g ;qn£3^ sejg s^5}fe ss3j. sjxism xiii^iesi aii^oii ^^ 
eai7f 2»»5hoi Dia^7f ingsfs* ^fssi^^Eiisj as^ ^xiss ^921. a°? 

a 4*3Cisoss?q i^ftaf £5?^ a£io| ai^\^^ jKi^eiE-ej^ 5S3|. ejxiH*> fln:'!«3| 

^ M^<Aig*^ m2j\^^^ nair^ft^^ 5se ^§ "g^s 

aE^ai cflsf a$a^»g mi£2!5 sag s^^fb ;ai2soii xjt2aio^a!Hg g^'Aig 

53|2:?ISfSJ WI2H10fSf|H^»OII CflS* S^S^^g ^b ^312£SS S^S S^»lb eiX|c»| 

xjnei^f g^'Aig«! «l2?lt^e:^ ?3i2sg. 7i\\H\o[^EiSn xlt2b^o^^i^H7^ e»s2i-fe^Ea2i 
4-?:isg DH^Hs mg^mt^ H«^5fb §§21. gaiaj mSi^^ 

^^mo\ s&mt^ sixiHt! jgn?i2!2t g^Aigfti Jii2?iffg Hal^«^fc ^sg s»§ 5!g ^9°£ *» 
q. 

E. gaq^^gsf ;ai2:?ieg ajJtise) ^diui^faj LH^w*i^\:f\ 3oii. g5k'Aig£.f «i2:'iff2i ^I2gg axiE 
£1 aii7iB2i ;gii33»2i ^^^^^y^ ^^^sa^m PH^dst^ sss Q ^^^^ moi£ sq. 

:JH>^«ib s§8. g^Aig«! «|2:7|°»2| ;3i23g a^i'ai>yi§&Hs*i ;'Hdm£^ c^ots s 5 

^A|g«t my\^9i Xll23g M£f5Pf OH^?,»oSAM PH<y5f£* m«£ SP- 

^ B/g21 ^?;fHH£?:?IS?S. Bl^lH^.^ «lia2?^SJ 3011 HH^S HHi^S^^ e^Alg«> ai2a3§21 BOII 

mks uHdSg. «i3a3S SI «10[?«e« ses^ ^aoii sisfi s3 :?[?ii3jo^ 

5io!a. ssai. Aiaaa* sy ess gaig ejxis^at gaiAig^g s^si^i etEinfloi>i-^-E* 

°SA| 71k(«ME)AlgJ 3J0|q. S%. L/S(Line/Space: a 2? ^/BH<y L^^) 21 g(rule)0| □UIBHsy* 

oiife gaiAig«» J«27|5»3^ □is.ojxisj ?^g *HS5i:a. oi g^'Aig«» »i27is.fg ^goiife ei 

AISSI Dtaf^JXiej ^^^!^^ siOI. OlgSI oi£HI«0|>:g 33|3g3S3f g^OII 2i«» Si» 

8.'S2i ^&ifti>j:'i€>oiiAi^. ;3iia2S3t ;yi2as3§g ^sssg anoii @oixib xi)2a 
3sm fli3a2?ssj s^i,»sg HlI2s^0. «t2a3Siv wiaassg stfe^oi ^ofxib 
1^. 3 ;cnag j^eis^j pgoi ^^E^is mcMCKJi siP. 

2JX|H»» fl|ia2!S°SAife. (A\^Q\ gei?jeL||0|^^;^| . g£| ^ = (po 1 ysul fone)«4^X|. MSOI 

□ 1E4^XJ. 4gsa ge40ll6fai4^AJ. 6«m SBJHSasy4^X|. SE|0im|5 0Haie?||^<^X| e^J 

7H&^\. OH^im 0(|^A1<*X|. Hl:i;a^aiO|D|HS SBl 0| D| E 'frXI , U| >:g* 31 0|D| Eg M £| OJS (1 r i az i n) 4^X| . 

8ajoiDiE'4-xi. laig^xi. gsifli^^aie-^xi. aa^Di^xi. gaiuiy^ioiiEiie^ii 4x1 g. s oigg 32h 
>i son g«i saiHain ssi a^sj^ 4=xixiissi saioig g 4- 2^P. 

«fE^'cjCME SP. 

01^ ae?^ 4»x!XHgfe. ^^4^x[ B^H^ A}goHi£ gxjm. ssj ae?^ §s§g 

§2j 7}fi^g a^^ 4=xixflg5j gai[>i- oigt^ 4^ 2iP- 

ejxiE§2i g^Aigsg a<sjeife »!3a3SE^-Aife. wna^Sfi^PE ^2a2?swi zMfj e 
asia 4^xixHeg A^ss^E^ ma sp. wijiui. oh^aiss gejoioiE §21 ^^xig Ajgm 

£3| «ioj£ sq. 

ejX|Eg2J BHdSaf g^'AJSgg S^mb E5!a gSlb. OimOi bJ2iq(blnder)0ll E£!^ DISXJ* S 

^. g^L^Am mioir^eg ^3Ere.'iH sofl 2HH s^sfE^ Slots sq. 5E. gfli ■ ee^«i • s:?f 

t §g aaOfl S^tSLf^ 5K)1fE gp. 

mpjqxiiSAi^. cumcii ij^aioj^-xi. afay^^xi. inife4"-xi. mi^sAife^^xi. oii=ai^xi. 
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sai^ai&=^^?^. Se4wiyg^==^;-xi. oi3a^;ti. y|y^ai&4'Xi. ^aia-^xi. a-sais^ 

ess MS^ 2iU. 

£3^ Q|S;^HSej(f il ler))^>.1^ Au. Ag. Cu. ^y. Ni . 9}^ §£| aigXf. gS ^<tSt Wfei 

qoil 521 £b ^tL^M^ AfSe ^ 2ia. 0|# ixflXH^Oll ^?\^\0\. 4^X12] H^CHl 0|§ ^gjS 

S^^> 2!0|01E SU. 5. ^4»2J ES^ ^Sg 3£t^A|?1 CK)1£ SQ. 

S^I^AIb. Olivia! q^>L». a{>LK «^?Li. ^51!^UHEI. :'^^EJ. ^dL^^S*S. OlietfS 

s aaol ms* AFgeft^ ma sa. 

01 ^yHH<y:'l£.K10)e «Hd5(i1. 12. 13. 14)21 4*2j uHdS»5iS C4SWM^7\^o\Q . au^i^dDaj 

«» «i2«2i*(22)HS uKd^dD^j «HdS(i4)2i Ajoi^ 3ai2a3Sfiq axisgi xjiassis 

HH<ySCn. 12. 13. 14)s 3 HH<M]IH92| gJ^SAI 55=^(18. 12a. 13a, I4a)ff 2!^- 

HHiy^Ci). 12. 13. I4)g Oll^Ul §21 g^eig n8qy8|0| ^^5i0\ 

EE. -J311S3§(21)S BT 4-Xl(BT resin)* S^^OII g«l 52^531301) 2j5H . «I2g3g(22)S « 

ejoiDiHsgoii 2js«. «i3a3s^ «i^Ai^^ lisjoiDiss ^SJH^ s^^oii g»i Heisainoii 2j«a 2| 

2| =?^£^0j 2iq. ^. ;3n^e?S(21)3j Xll3Sj3S(23)e BIXIHXHSS ^^SID. «|2S3S(22)? S^l 
AIS^SS ¥^£|0i 2:q. ^. E 1011 01|AI£> s ^goj ^e/HHd:'ie»(lO)S axi^ HH>1:>^5.^3^ g^i/l 

£jxi=«f ;qiia3§(2i) o^Ai^. yoi axl^»^ oiraiHijed:?!©^ ssjsssai ajs 

a:3 S23S xfiss Aigft^ ^ o(i?^m. bt ^-xifai^oiAi :'^>l:?[7^?(2?)^3ll ssi Hi:diaraioi 

DISS gBJ0|D|H4^X| . BN 300[C^)D|^0|£2|* Ji[?E) g2J 3^ «E| 0| 01 H^'XI . PPE. FR-4. :aTQFR-4. 

S^A|ge> JiI2g3*(22)H^A1^. Olism Se|0|D|cpi| 4-XlSg. ga0(|i9|e?tl ^'Xlfig. SSJEflEE^ 
g^2^0t|id5Ll?ll 4XISS §^ AfSmt^ »f0 SP. 

fl|3g23§(23)H^A1 OllgjCil gEiOIDlS^I «gX«S. S Oil >i Ql e ?11 ggXHS 5Efe PTFE(gSJEJie e^g^ 
2S0IIB31) SS *HSS? 4^ 2iq. i/s gg^ 4^Xiagg A^g^fSSlM. D. ?)0I| BH^g^ H|>d 

s(i3. i4)g fip D|A^l&^ L/S2I nHs^s s^ft 4» 2iP. SB. o\m XHS& «a *oi ms 

OIL HH4ig g«l Smsj^ diSmSOII ^b S«S sf:^ 8? 4^ 2i3. ^.►E^liXIS e«« 

Xi!iae!^(21). Xil2g3S(22). «|3g25S(23)2| AIS a^SlS:'! eolXIS^ St^Al?! 

Ajgci^ >joi 

nej:^. HHiyg(ll)2J d|0fyiS(na)2^ HH^15(12)2| b|0|?!jS(12a)b J3llg3S(21)g ^.^'S»^£S? HH^sa 
iji^ ^aODOII 2JSH ^^^a^£l01 ^f*^7|XIS HHedSdDSI U|0f3H(lla)2| bHdS(14)2| HI 

0fyS(14a)b «l3g3*(23)S 2t55t£^ HHfiS £3« S2<(32)0« 2|«H S2»a^£IO| 2jq. 

5*'. wil£i«(13)ei b|0je*!HC13a)2[ aHddS(14)2| B|0Fa!S(i4a)^ g?!{AlS«^ X«2Sg3S(22)g SfSCJE 
^ BHtfS b!0|(33)01| 2i«H Si'S^EiCM SiQ. 01?lO||Alfe. bIOK33)^ aiO|XiO|| 2|6« H|OfOI| £ 

e^X|H«» »|1S2§(21)21 2,*301| HHS^ HHd^Cll. 12)2) L/Sd|^. O.OS/0.05n«iOi:il. bl 0^?!!H(1 1 a. 
12a)2| XIS2 0.4B>iiO!q. . g«l|AISft^ fl|2gS! S(22) Sl S^SOII HH^S «Hi!Stl3. 14)21 L/S b| 

^ O.03/0.O3B-OII2. yiOf!WH(13a. 14a)2J Xlgg e,' 0.2ot QIC*. Olfih »0I HHedStlS. 14)2 Hil>dS 
(11. 12)011 b]8H eCl D|A«*» DHSSS Safl32 2iOf. Ol\^m S^BXiSJ H«^3iqXPJ C«BCI DI>MI2! 

jy|4:X^B axHS* 4- 2ia. 

5E. ^ K:^S2| ^S/OH<y:?l5.K3(| S!01A1^. H||>j5(ll)2| biOl?* E(1 la) 21 aH>Ll§(T4)2J tdl 0|^^(14a) S XJ| 

3SO!S(23)S 2^5m£^ HH^S gej(3l)0(| 2|i^. 

5E*K £ 1011 OUAI^f a?aaHd:'l€IO!IAl^ 0(|tjQ| UflilS(l02» HHdS(12) AJ0I2J S2^a^OI| CII8HA1S SE 

5!S saoti 2io« s«» Otis UEJLI13 2!X|D». ols BH^jfti^sj a^g ougicH iii?«g<st s Q5 4=aoii 

2I8H «m£^ «I0!£ Sq. SE. Ml2a3«2| g»a2J Si^S^S aiOIXi BlOJOtI 2i«« SS8f3 2iX|OL 
5JftH|0Ks1acked via) § qS 4-ao« 2|«H ft2.^a^S S5f£^ SfOlS SO. 9 ^1I3§ 3 S(23) 2| 
Oil HHx;^ HHd!i*(n)3» BHiiS(i4)2l S^^S*^OI| 3«HAib aa(32)S 0|S5f01 S^l^q. 

012} i/oj g fe»g2j sjxissf ;q|ig3e(2i)2| g^^ofi HHiSS HH>dS(ii. i2):ai gswAi 

S«f 3g|2§3*(22)2i o»3o|| BH^a HH<Mt(l3. M) g ;yi3g3S(23) Si W|lb|0|?!!H(11a)2J fl|2b|OI5«H 
(14a)g ^Z»a^8}fe £2!^ §£1(32)01! 2|«H S?!?^ 5! y\7^\^2.S. ^JOiq. ^. ni3a2!S(23) 

S! £SS gej(32)fe eixi£^2i ga^Ais^S a^cPI ?ISI £.iqwioii:4^£»SSAi :?|fe«i3 2!q. ^. 

L/S(Line/SpacB: BH<y ^/HHi^ *^)ej SOI OUflHHdSOII^ S^A|g7|n»3l n|£f:?|X|2l ^HS 
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2» Jji2sa5(22)3* fli3ss!S(23)2i ajama. fl!2aas(22)j» ai3aas(23)g a«i»K>i a 

oixib a©S£:'h ^7^^^. □ wise iJHia^ Gi«cn :?iissi ^q* aioiffjoi «ism:a siQ. 

H£A1 BT 4^7;! gej d| >iS^a|OlD|HS SBJ 0101 g Olgsj H£iHai35, W|2aaS(2 

ejxiHgi ;qiiS2!«(2i)2| gaH^*: soissdg)^ ef T70-i8or(oscaoii 2ia)oiii. gys 

B s>» 13-15ppii/r. ag^Sg ef 14-16ppb/*C. o. 5Bpp«/-C( a 1) . ^ 263pp-/-C ( a2) . e» 

1 20pp«/-C (50-250*C ) 01 q . 

g^A|e«f W13a!3'S(23)^ S&^S. S^^S 2^ 20-22ppin/TC . ^^11 25pp»/ 

roip. 

3 2^3. a|3a3S(23)ej aO|a£(To)^ ^ 230-2 40X (DMA SOU 21^0. S» 220-230r (TMAaOII 9\ 

WOlHl, ggfS^. SaiS 2>» IS-ISppm/r. ^^fll gfSrS ^ 57ppiii/r(al). 159pp«/ 

TC(a2). Of 159pp«/-C(50-250-C)Olt:|. 

tfSXIgs «|3S3S(23)o^Ai g2J0|a|H:»JI2J BT ^X\. 8N 300[ (^) □! *0| £2| g Olg&J SBI^ai 

2i ^&BHi<7i5*g AlBfl|s^6^«q. aasai fli3a23g(23)osAi bt S2| m^aaioiDiES «Bi 

a^OI. XHSg ^1?J!0(| ¥:>f6tO|. = S^SSi ^t/HH£i:?ieO||A1fe 33l2e9S(22)3» OI^Q 

;qi2S°?S (23)21 8 ^^^^sjssi MO]siii 2ici. 

3[«H5fi(l3)0l UH^a S3 SQ£ ?iXI£^ S^S aoi :JH*!EI 2i31. S^Sj e^0| 3711 

S^»£ISE^ 8SI£ICH 2iQ(£ 7 ^S.) . mStM. ;3l2a!a*C22)S| WI3S 3 S(23) afsj ae^2>^£5 2>»^'Aij^ 

3y|2S3S(22)3| ;g|3§3#(23)2| B*JSO| $^t£|fe &8 aSQ- S£. Ml^iqi >i2| 

(submicron order) Oimsj D|^«» flSefe?S 3^»£a?. «|2g3S(22)e) J3|3ae3fi3J SSg I'iS 

0121 SOI :"H>dB oH^cB #aoiDiESgg gjyeisiasi^iu. gaf^of oHfeieneMi g^B 
§01! 2)«H D :hsjis 3:>ii sj^ 2101 s{g«m. 

012} jtHggf^SAI. S a/g2| ^aBHiJ7IB0||Mb SIXIHSS S^A|gS2} 

AlSj 4^ 2!a- 
^A|gEH2 

M^'Al^ft^ fl|2g3*(22)3K Ot ?,»2I0|| UHiiS «H>dS(l3. 14)0£ Ol^OiJj g^A|g^g 
Xj|3^oi#Ili (32)011 ejSfl a^^^ =?S# OllAt«f2JXiej. g g?S8 OI^OI! *fS£JXl ^3 «l3g 

3§0ra^S}fe''cjXJE#. g^Ajg^o^Al Q^2J HH<5j^g P =?W|m£5t efOliE SQ. 

£ 2fe g ^^HH>d:?l£.i2^ ?S2j ci* o(|g :»Hsf5!og uEtd! E*SS.om. 

01 a^enH^^ieS. 4Se| midS(11. 12. 15. 18)31 3S21 a3S(21a. 21b. 21c)g qS2| £1X1 = 
Jf(101)2f. 2&ei HHdSdS. 14)8 MaMA|-i?(102)S. «!3§e!#(23)3f SESS SEK32)S 2.' 

E|iBloi>:^(io3)oii 5^«H sy :'lPi|5<o^ g<!^*f ^oici. 

U121 yol. ga!A|«Y(102)2| oj qWI 01 ^ *P (103) °1 ae/^llS?^ H aeii^£:'f 2^^^£ISE^ S^£l 
01 2iQ. s^. fl|2S2!$(22)3f «l3g3*(23)21 3615119 S! HH;*l#(14)31 33l3ag§ei ^^7i\^mbr 0(1 
ycH ai^£? fiSS^^oj S€!g>lU. aA^I 120* 0\^Si SOI :7Hd3 

2i3. oidi del gsiA|g^(i02)aq eixis«! siEfwioi >i^(i03)5 atlS^ =^ 2Jq. 

SE»». o<:^ioiiAib ejxiH»rcioi)g ^asife ai|Ais(n. i2. i5, i6)e s^^(^1)o{| siwi seis^ 
•I =?<doii rjisH ^g»l3 2ixiy. ojjgjqi ssoii mei g £25 se4 012121 s^.^a^g «ig 

p^^ftiq. £». 0121 ^01. £5!^ sajg xHg^^°SJW geia^^i HK^SItg §,»^,^AI 

£J 4^ 5 ^eL^^^ $;^^A|^ 4^ CHSOil. £3^^ SeiS B.'0| Alg8^^ 3301 . 

SE. ajxjssdoi) S'E.^ omei. M^Aigs(i02)£ qs2| uKfysg q ^bi5i£^ siois gq. 
^'Aisms 

£ 38 S a?S2| «^£3tt| 1III3IXI2J ?521 oils ?H«f^2S UEltS £30tq. 
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BGA im?ixioiq. 

Oi «fEE3y|4:XK41)fe m\0\ *l(bear chip)Oi:a. et£«|itX}Oil S^EJ^S} 3 '^SK)! 4:7;}^0(| 

21 zmm Boon M nejscfuit srid)^ m^s\oi s>q. 

9IXI0II «IH(13b) SEfe H|0^3H(^3a)S SiP. 

«f£jSII^XK41)e^ nHS(42)2|°| AjOlOlIb OJiam Pb/Sn2| S^S fi^g ES^ 

(43)011 SiSH SS^Sfll ZIQ- 

£ 45b ay aiXl>ie(8oid resistJOIP. 

01 ysEsai jw^uig ?««ib BHd:'iE»e. oiiaq £ i. £ 2o(i ojiAisf bf<2i as ^ tfssj ^eiHH<M7is» 

013. SinS^i ^|iaS§(21)2f. gSqAlStt ;gi2«2?*(22)3^. Ol^g S^Sffe Ill2S23g(22)a[:4 
H»> «|3S3»(23)S i^^in Hl£jy!^5tK41) ^JllSe g^lAlllg^ fl|2S3S(23)J} Zl ^0(| UHti 

slH{y5(13)01l ^SH =?a£JOi 213. 01 OlI^iCH L/S=50/50^ 0|8J2t □|>MIS> BHSHg uK^tt 

4. SiQ. 01 0(10<|A1b. Jill2S3*(22)^01l «H^g HHd#(13. 14)8 L/S=25/25/<i2J ^«| DU«S^ UH 

^gOi £«Q. 

L/s=5o/50^£ ^«aoi au. 

i2Bj:a. gfliAisgei nugg «Hiis:iu. axiss^j uKdS^i «i3a3S(23)g ascf 
^« Hio^zHscn. i4)^»oj| saiODofl 2jc« ^tjEjoi siQ- oisi aoi £3^ ^ 

aoDoii £:i«j se.^ g<^oti>H^ sou 2ie.» «2»s<^3i uiamw Mi3a3S(23)ei sdH:^^ gs^ ^ 
£i ^tio\ DH¥ ^cj. 01 migoii. s^.^a<^2| uh^&ses «fe»Ai?i. oiaiis? m^m Hiiejsshei 

SEg». JHiS3S(2i)ej fll2S0iib ^ 1 On- 9007H2I sy«0| S IZeiHS MHtf£|01 2^q. 

0121 iroi g ^£^HH£!:?l^^ollA^fe 3ei(3i)o<i a{«H oiig?m gaiAissoii uHflS fic* d|>mi 

S gel X«3aSS(23)o£A1 0«?jC« g2J0|D|HPll SSXIIS. SejOfl>iEJ|e?|| ggXHS SEfe 

PTFE(gejg|Ee|§^2e01IBEl)^l Sg^yiS §2J HSSOl msg xHS&HS*l. UHiiggg 7^^t\ 

^s»» soiis a\^m 2Jq- 

ofuy. 01 g^Aigsg £|X|£#oi| S^8f:2 01 CUigOll. 01 i!H9|:^lg □! 

CiSS^'Oll ^SSI mi ^011 ^'l^l^ ^51011 yi^^ ijSl^Ol £iq. 

eiDimoim:?is ^mMtr geioiaiH ^si s2?«oi biusj = a^s:»ti=^-s chsoii. ^yei 
£«i iiH3ixioiiAife ags^ §2) g^m:'! s^eis oisf sss i^ym asiu. 

£ 30{| oifAil^ ^ tt^SSJ ys^yi aH?|X|0||Aife, £l7:|£S2i s^s S2<se a*«f£^ mitf 

^^£^^ g/E^Oll S^A!gS2| Se.>g^S aiO|;Q HlOfOll «j81i s*» OIIS ^SCt£JXIE». 01 

E 9= g^AlgAoj ^^^^^ol| >i^»g^(33b)g 0\^t>m 5? »S21 ei£«I 1IH9|X|2^ 0|| 

01 S^oiuis. ^J|l§aS(21)OII HH^S HH£ig(ll)3l eaJ|AlM«» Xll2aS3S(22)0(i BHtfS HBi? 

g(i4)2j s^^ a^g Hiof(32)oii sctb aoi 2«q. 

^AI8FJi4 

£ 4. £ 5fe g»S2| ^ebH£??!S*2| ;gi5gfa2j gjais ^gffPI H0oiq. 
o(:?loqAife £ 101! oiiai«i ^ &S2| ^©HHd^'iffg oils ^tfs*^q. 

o\7mM^ wn?a3§(2i)oi i.2miio| ^2ii>i ^£?soii Hi >igiaiQi 0) £^xi 5 g«! wpgeissi 

oil uHi^SCn, 12)01! nHqyab 35/«2j 2i5HS^»§ S?-*flS Sf3SSS!S5»S ^H|St2q. o\y\Q\M 
^ y|>.ofaiO|D|HS S2J0ID|H4'X|SAi BT ^X\(0\^ti\M?\±7\7\^{^m)m Oigaq. 01 0|2jai£ 
PPE. FR-4. 3TgFR-4. 2>g S*^^ ggAie. HS § bl ii: 8^9101 D| £S gEJO| 

OjH^XI 0I2J2J §3^ 4^X1^ 0|g«^£5^ 8}01£ gq. 0| niBi g«H5) 91*I0I! 

61b ^^aoil si«H 5l^^ gaoooci 2^511 sssioi ^siq. 

qgHS. 01 X||1S3S(21)0I! S>A1I«S HHdSdl. 12)os Ol^Oit' =aig 0ll2iai fiSOIISSS SOfl 
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2^511 4iSSJ ti^^m^B^ WEiySlQCS 4a). 

oi7ioflAi^ ^^^m :f^32^oiifls DMSsi s^sfa. oi arn^M* a\±nm «jof 

BH>H*t(n i2)oS S^»J2!Q. 0! Hi. «H<M*(n. 12)2^ SjS a!¥5A| Ul0^a!E(na. 12a)E 

S55^2!ci. bl|OJ?«c(na. 12a)fe 2» 0.4>iiEJ SSHS SaCJSJC}- S^Ai2| g^»SS 91 

cigoB. «na3S(2i)2| uii£i#(n)2| aiof?«H(na)fijoii cii=* a^s^g sei(32)s 

»f2JQ(£ 4b). 

01 £5!« Sy(31, 32)b «mq( B|Ofg!!H(lla)OI| q|S«^fe ?iAIOII n|E(Dit: 51)« D||»ni:fL3 

(Metai Rask: 52)6 HH5tl«J3. SE*?^ 4'XI(53)« ^3S!eii*ie ©S*! 4» SiCI- £ 6a. £Bb^ £ 

3^ ay(32)a (squeeze-. 54)S 0|g»> ^3=!oiiH0|| 2|a« S^Mb ^^EJ(2 ^gSPi £SOl 
Q. 

Q\\%ia\±mS2}^ 5!3 0.2»ii2j =?S(51)« gOi ^^Hl 250^21 iiaiej ai >i2^«|2| 5!S -^s 

£2!^ 4'X|C53)£Alb. 0| (WOII^fe SSS/S aa)(filler)S «V mfe^-Xl^liei miOl^e 

ap. q ?ja6»01. H|0jg!£(11a)^0|| CHSf g^S^S feOI 150/«2j «2<(32)« 8^8t 

2a- 

£^-1^ ga(31 32)«i g^^e. Oil^Qi AfS«| Dh^^Sj m^xiS. SEfe QiHS* ESS 4^X12) 

£3^ ga(32)M a^al ^. »l3a2!S(23)S jyMSS3S(21)2| HH<yS(n)« aSSI aoil £3^ 

^H(32)7[ OlEJ^I'f bi^S^Sai ^gft^QCS 4c). 

01 otioiiAib xii3gc^s(23) osAib ojiEjcif ^* 20pm2i ^^^^^^iB ±mo\x\)2i o^\^^\^^ gejol 
Di£?ii ^'XiAi^iMa-i-s?!: oiaxt 5BH±(2?);gi} ^ Afg8f«u. oi 5^S5S8 ^>ss^^EHej ;m3a3S 
(23)g :f\^t\^M ^^mn *' ^^EiioiiAi s«ib a&mci. £. neiiri akhi. £s^ gH(32)g e 

fefA|?|XI a£a5 OHgim «»a^0| ?d(cu8hion)»|S SBIH WliaS!«C21)3» fll3ae!«(23)£i ajg 

gH(32)2| D^^IY(32a)7^ *a «{J?2^XI£^ ^^^gA|3!a(£ 5d). 01 ttH. «|3e3«(23)0| 2213X1 

a(£ 5e). 

0\?\mM^ fl!2S 3^(22)0' ^JJI! 2» 25~50«Sj MaOID|£SS2J SfBOIl HH>d5(13. 14)011 IIK&|m@ 

s» 5-30/«24 s«Hse^g sJAiiE ^►s^s »Bioioi£ggs ^uimap. ££.f. Oi saoioiES 

gOtlfe aiOI^CiPJg. SSOIIS^S BOi\ £|«H UIOIJ^IS a| 2O-30« S£ej Se» a^Y(33):)| HH^EJOI 2i 
CI HR>Hg(13. 14) Ol^CHS nHEjyS OllglCJI S£OIISgS s S^t.^ 533f D^*^:^^Xi2i 

^myy^5^£« tm SP- oi^ioiiAife. oiigjcii g^£?j fes ejEai4:Xjei f^wioii c«gs/ 

£»£^. BHdS(13. 14)21 Bfi<y«8 L/S=30/30a«2! HHilSS ?>b IWaS g«»^2C*- 5E. «10ffH£(13a. 
14a)21 XISS ^» 100/«-200/»^ 

t)|:'|0||Al^ «l2goiS(22)ogAl SaoiOISSSS AlgsraXiy. Ol 012IOIIE OlIgjCH Saidl >tEl| e^q . 
I2dl3 HH>iS(13, 14)g Il|2§ 3 g(22) 2^ ai22l. ^ HHid#(14)g fef^Eie X^ 

30* s£ ^yasss^ ;gi2g2?sC22)2j s^= e^* ?>^^^AjSQ 

Oi21 fe^e =?5^ XHg?,>o^M:j. « ttS2J ^^A1^7I5.>S Ojl^jCfl BT ^Bii^ OlI^Aj. 0<|^A|^^ 

Oi ^ J3na23S(21)Jl| fl|3aoi&(23)ej S{S«I21 J]|2Se?S(22)S X||2a2!S(22)21 «|230ll HH^»^ b|0| 
a£Cl4a)2| fl|ia3A(21)SJ MMSOII B||^»» bl 0^gj£(lU):?| q?.»»J£«% HHX|*!Ch (UBIAI. d|0|S!!£ 
(14a)b b|0|2|£(lla)^»OII bH^S £3^ S^SI 4l«^a^.^ CHBJ¥2J CflfeCJOl HHXISQ. 

aejin oi^ BH^ig(i2)m HHi!^(i3)2j sj^o^tei ^^13^(46)^ dh:>k^ Mai>^s.K47)ai ^ 

8H 7>lSy ;'t8^«^0A^ :?Jg/«»q(£ Sf). :7FS2| ?l£f01l ei«H. «l3S3S(23)g g£}5fOj ^01(cure)£| 

:Q. C >i9|0|X1S 3SJ«>q. 01 m. H!0j2i!£(11a)^»0|| «H^^S gj?S^^2J £5)^ gei(31)b 

o\?\mM. Bsi\^v Duioii AigcFb si^5.K4B) o^Afb. onEjCH §ej ^i^^smu » 

SOI =^e!oiu *BioiQi£4xis(A|e). s£iaieeigg^oiiBa!i4'X|jy(^xiAie) g si-^siam 

aso! uia^ ^'XiH^ Ajsm^ 301 g^aiQ. 

01t»3J ggoil ejSH. ^ BHdSOl ESS aaOII 2i«» 014*21 HlOjg^g 4*21 Q^HHtM:'15fO| 

01 aiX|>i^7jg. gS'r1^ DJS (component ■iarking)71S . SE^ ^£S. ^^^.xlg gej H^Ql? 

Sfioil ttiBi aci£« CIOIE sq. 
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i^oiiAi ftf io«Qoi2Ja. 01 Qs^xigje 2= £5^^ gs^s oi^ois HHijg ini:»is s 

3E E^-l^ Sa^5J oj9}G^>.( inductance) ^ 0.001nHO|3. ^^►?siO| IVH9| o t ^ ^ ^» 0.03nH2| 

hi! sacaim biof?«s(iia) sy Hiofa!S(i4a)fe ai(«)«i?ii s^s^:;!. s/ssiaq. 
s«ks s«*r HH<ysie:?^ nj^a?! 0133. dsi^oi se^a^* afa» 4^ 2Ja. se. :6^ftoii 21 

s S S?S2i c}SBH*jj|B»oj ;gi5gfaoi! 2|5fg. sa# oigS) qsaHdd:'l&2| fll^g^gjoi fe^ 

S5(32)b 0ll2?q H|0J?*!E(12a)^^at S^5}£^ 5f01£ . 0| Si?(H|^. S»SS»tJeHS| J]I3a3S 
(11a). alOh?H^(12a)^ g»^Oll HH^CFii^ 5KM^ SQ. 0| S^r^Ollfe i!ei(32)ei aei5S3f £ 

0<7|OJfA1. ^3!2a2*{22)2J ;gi3S3#(23)2^3j S^SSj ^H^jWUIOli m8«A1 ^g^^Q. 

^A|gm40l|A| tfg«^ g g^g^i musii^yi^^M^ HH£1S(13. 14)S ;il2a 2? S (22)2J ^3120 ^ 

01?|0|Ai^ NaOHei af lOwnS«!os o. g£ *iej&H£Al ^31222! * (22) 2| *»?^S2| ^^g 2»^A| 

2iq. 

£ 7S ^01 ^-Mg J3I2S3S2J H3(22a)£J ^^EH^J OIJ^ SSOIQ. £ 7afe B0| PRtMg 

Soi('22a)2J ^CflSfCM U^t" £9013. SE £ 7b. £ ?cfe PHd^SSJ 5}*0||Ai «|2a! 

oii(22)2J SS(22a)01! 4^^^ S^2,^£g 2^5|o^ tlE^y! £0O|a. 

£ 7ai- Oll^jm ^dl 2J6H «l2a 2! «(22)S| SS(22a)a ^SmS. S3«I fiS 

S4^S OllOiq. 01 2¥0a^ OimCII SEMSS 3S^EIb ^£21 4-D|3^->M^DI35 Dl^«! 

fiSg&»0| ;ai2«eiS(22)2| HS(22a)0« S^£iO! SiSQ- 

ftiifl fe^afa^lBIU gEI^SOf OH^OII SS(22a)0tl SS3^ £^6 SEM^»0(|A|£ 3»S|X1 

5^'S£2J DHs? DlAfls^ >JOI2iq. 0\tm mSU 2/01 3 2i 

^IdL H H9Sj AJftO(|L1X|fe ?1Xi:il 2;2Q- SE«!. fe^S/Bl «f2a3SC22)2J HS(22a)Ollfe 

5a ciaOlSOi e^(trap)£J01 2ife W^Si^lU. 

£ 7b. 

OT^§q'^xTi'52q'(£~7c)~'^oi?re'fia2| aor?H>^^ xj^^oimxpf §aj«f 2lg eioiifq. 

£ 7b2^ A^E«£| X«2a2?#(23)S 0|§«m. £ 4. £ 5011A1 Dl*?:7JX|2| XnSgfa^s S 

«SI ^S^BH>^7I°^S fllZE«^ Bh «12a3 5(22)a H|3a3S(23)2I aaSi£?t gOiXIXI af3. « 

£ 7c2J ^►EHej M|2ae3fe(23)0i|Alfe OlSU Si« ggg g?3SX| asiu. 

0121 s argei HarAig:?ims ofi^joi bt ^efii^ oii^Ai. ofl^Aiea 

sejotoi£ seHii gS3 S2j 71X11011 gfti HBjMaiusisj sj^^^g »^»aiij 4- sicf. 
;9i2a*»'S(22)£j xji3a3S(23)2j afifpsj ?Hd5 ^^2^ s^s^ei^iEjoii «»sEixi ejii. sa^oj oh 

^0|LraeLKcorona)S5i § 3^' 4^^011 S5J£^ C^Ot£ SQ. 

HhS?^ Xir2e3S(22)g J3I23IOI b-.S«l£^ aXHCt:^. ^tHUiS ?:ieJ5fI2 ^ e.l7^8^0^ 

sa^oioii 2j6»i fli2ae3*(22)2j ^^0] 4^^2j a^2i8 120- 2q£ ?isq. 

01 mcl W|2a9S(23)2SA1 PTFE(Sej UIMSig^SSOIlB sy):)II2J 33^ ^'XlfifSXHStt 0|g«! 

S^OI|£ S3|3^0l2iq. 

$JA|gEH6 

£ « g^^Ajg7!«^5i oi|g :>H5f^°S qqyi £0Oiq. 

01 #a{A|S7|nK61)& Ofiam »e|0|D|£711 ^^Xtgg. SaOlliieil ^-Xlgg. PTFE(SS|eiiee4«^2 
^OVi^^)A\ 4^X|Sg Ol^dS a2!#(62)3J. 0| aSSSI HH^a UHd#(G3. 64)g 

2 «>'q 01 a3€(62)S| aio|£ H 4'^0I1 q*» a^2|£7J ef 120- Ol^fHS E|£^ 
gO| ?Hi<S aoi :7HdS(62a)g 2iq(£ 7 Si)- 



£ 7cS^q£ & 4- 2!^ UfSU . 0| 5Hii15y242l 2*0||Affe ^011 C^|«^ SXICI S^^S 

iq. 4-a|2i 3A2|(e)5 6(r siq£ ^^2^xinK£ 7b). x^a^fonAi^ a^2|(e)^ ot 
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0\?mM^ BHd©(B2)3^ HHdS(64)e «Ht!dlIH&£J ^¥^^1 S^S b|0h?«S(B3a. B4b)2* a|0|X1 blOhOI! 

£2!^ mioi^^es saei bioK65)oii sisti seia^si^ si^i&i. ii:¥«s^s oiscfoi 

sjois 53}. ££ H£U|o^« oigsfoi a^»f£^ mots gq. 

01 71 on NaOHei ef lOwttgeijoii e|«H 30s xHeifto^AM ags(62)2( S^»0(62a)2| 
om aoi :)HdS ^ g^Aigj-ieS. oii&q qs g^'A|^*f S3#o|u 61 4»X| 

fll^g^ ttBOll ^« 4- 2ia. 01 DISOII. gsfSrU :'|:»i|S!oi SOH 

01 ^€JHH^j:?l&(10)& HB^l^dl. 12. 13. 14)5J HHi^S* i.?^ QStfH {y:'i&oip . aHiys(n)3i 

aoi 2iq. 

bH<yS(11. 12. 13. 14)g D. HH£inH9SJ S^^Ai ^jE^^dla. 12a. 13a. 14a)^ ^^^H SiQ- 

£. flna3S(2i)s BT 4^7:15 ^ixi± ^£^011 gfti HBinaia^. :qi2Se!5(22)8 
SejoiDisago^. :gi3aaS8 oii^Aia^ sejoiDiss 2eii^ g»! HslHeaas ^izi ^^^i 

£J01 2iQ. ^. ^31139^(21)3* 7fl3S3*C23)a aX|cjHss ?«SJ:D. Ja|2g3S(22)s g?|iA|5«» 

g»> Jai2§3*(22)5J g;SO|l «H^g UHdS(13, 14)^. ;g|3a2?S(23) Sy flllblOFg^j^d la)2| ;qi2ti|0J2« 
SC14a)e S^^a^»f^ £2^ ^'^(32)011 J?:'!^ 5! :?1?1I^H^ 3^*^ ^^OIQ. ^. «|3£J g^S 

(23) S! S'^i^ aej(32)fe 2j;^iE4p2i g^AjgYg eiqiHloi>i4^BH^Ai :?ifeoi:a 

^. Sq L/S(Line/Space: UH<y ^/UHd 2^^) 2| gOl DIAIl HHd SOllfe ga{A|«?)e3| □J*»:>^X12J ? 

E1IHI0|>ig Jli3§3g3| £5)^ 39(32)011 2Jft» *i»S^O|| 2|«H ?^6f3 2iP. 

s ^a»H£!:?iE»oiiAi^. '7ie3} g^Ai#*i 7ia> Mo\2\ oiEiuioi^^s fuse's 

(21)oS¥&l 3ai3SS3S(23)^oS ilgoS BHtfS ^J|2H| 0}£HH(14a)2| 0|fe£ (3 
2)011 2J«F ?^S^3 SiQ. Xjllb|0}a«E(na) . ;3l2b|0[?«H(l4a)g tCbS^S HH^^»ogjy(| ^51^ ge^ 
(32)^ ^01* ft^ 4= £iq. 

[QeiAH. 011^101 2i^>!dO| C«S* ^^SJ = ^ ^ 4^ oHdSJte S/^'AJSJ 

£E. OlSli i/s £2^^ aab. OJISCH blOjaiS ^^Oil ^4^5]2j ^3gJol4«g §01! 2|ofl g d ft!- 4- 

axiy. 3ysoii me.^ ^oisi b|7^ e sei(32)# gd5^7l 918«ai^ s!aa4-g a^fl » 2i 

a. S *S2J Hfi*i7l€^0llA|fe £5!^ ^OIM ^?\\ ^ 4^ 2!7| OHgOB. §3(32)21 

a^oii Bfler yasi m4^y\ ^oijn ^tii s.»^,^ais 4- ^q. 

£ 16£ g S^SSJ ^e/Hll5M7l5»2J =?3£S| dig 7HSJSIHS Uqa! SSSOiP. 

01 oiiodAl^ ^4-21 gaiAig*f BH<y7|e.»g £2!^ saioii eiofl US4Jft} ^&«Hd^lB«l 

01 ^?/BH{y7|EK100)S. gSJOlDI^SS gSI ga^Alg«> ^^XHHg g3#(101. 102)OSA1 Afgs^ 2DH 
oj g»A|g7I5lg Of|?jUI JJ|3S3*0«( 4^X15(103)4 £2!^ Sej(107)0|l 2j»H 2^1 

^. 7|71|2S!og >io|q. 

^?S(101)£| 33113011^ X^nH10^?«H(^06a)g H?^C}^ HH<?i15(106)01 ^^SiJl. XJ|2^0i|^ ^Jl2H|0f2iE 
(106b)g Sfe»5|^ HHj!d^(106w)01 HH^£iCH 91Q ■ 

S3S(103)2^ XJ!130l)fe XJnbl|0J?*IE(104a)g S?y5}^ «Hty#(104)0| g^ail. :^ll2301lb fll2U|0}2|H 
(i04b)g Ee^sf^ aHdS(i04w)0| BH^sjoi °!q. 

S23S(101)5J X^nHiO^^!^E(106a)2| Aai2blO}a!S(106b)ei AfOJ. S£ ig3g(l02)2j ^i|1b|0^!i!H(104a)2^ JJI 
2b|0f2»!E(104b)2| AlOI. SE^ a|0|X1SAm SmOIISSSOII SlSIj S^g ¥SOII ffl|0|>::eo) oia| 

U £gS(»*«)01l 21«H £5!^ S5f(10B)g SS^OI Si»S^g afSM^ SIQ- 

Ziai:3 01= 27H5} g^A|g7ie^ 4^XIS(103)3I §21(107)08 2J8H ^7[^ . ym^^S. S 

^EJOi SiXjOj. £ gJS^ ^^^HHd^'lE^OIIAi^ SS5S(101)21 XI110OII BHaS a|lb|0^aHS(106a)2| S2!« 

(103)^011 £igo^ MgolOl m^HOi 2iq. 

012} i/g =?dg iJIgS^HS^i. ?:^|1b|O^^HH(106a) 5^ «l2b|0hSy E(104b) 2} SEJ(107)2[2J g^*3 

01 Oli^ ^5. 4^X|§^H^ SgSlIJ 2ib b|. Wnd|0fa!E(106a) S£fe Xl|2y|0iaE(104b)2J 2^01 

£ 0ii= 2)J^0| aE3« 4*X|#(103)Ao^ OgoS #g«t:a 2iX| STg 3i?2J b|i2«10i £3^ gei 



30-U 



30-14 



m 1999-006770 

m^M, sa(io7)ei x\Em act sf^ii » « 2i.-3. SE as xigoig a^2j ^jsiae fesj 

Sill. L/s^ DiAiift^ :nssi£^soij ^^*} m^n^*^ 4= sii^. oi2f ^01 ga<A|g:>i£» bi 
ej5 se?^ aa^oii 2jbh a^sife ?aoiiAi^. olAll»^ l/soii piss^ 4= 2iQb m^ajs 

^§g »Sft) SO|S^?tj qSSIS £2ty ^ ££. Se!S(101. 102)H^>H SeioiQIHU 

aiEg olfissol S2?a ^ °iy\ m^m. a^Bx^^j wHtiSJ£:?^ ^sin 

^-£. "ES^ S£i (107)21 ^oi« ap & 4* Si:?! nHgoii. oimcji :6ago]ins y^«ioi 

Oii^ eiO|Oi£ SQ. OimCII eiXIH*! 7|E^(4'X|7|^^ o| M\E.\^:)\ui g) 5BA|?| 

£^ SK)l£ sq. 
^JAjsmg 

£ i7g ^ «!£xjig/?jej ^^21 o(ig ?H^^os im\* £0ss. £ iBoii o«Ai*> gige^ ^ 
eiuHd7iE»(ioo)^(Hi y£3yi^xKno)2 £3^ shciids Afg»» sa^^s ams! y£«i 1H?I 
X|2| qqui3 2iq. 

ae3«(102)e^ »|I0O|| UH^^ d| 019! £ (104a) 21 e^£«l4lXK1 10)ej axHSOII UHflS a^^B?iKnOa)5 a 
y. S OI^OIS! £2!1^ ^H(ina)^ ««q. 

g grse( s^eiuHd^^iffoiiA^b £a^ aai(io7)2i ms^ ^ ^ si^'i tuigoii. £j5^ gje:i(io7)2i 

HHtfa£S Mq ^gJ 4« 2ill. OimUl S^£:'l feg «*£jy|^X|£| L/S7J OtAll«J BHsM:J|ni« 

4- aiq. SE. s3§(ioi. 102)°SA| MaoiuiHU msg sei Hiftssoi xaeg /j^b 

^ 2171 HH^oji. i3^9Xfe| HHtfS£7| ^31. ^^SSfOI SflS» yEJtlliiXI* aXH«» HHi17|y S0l|£ 

afsiTii cHsai 4* £iq. 

^AISFJIIO 

£ 188 ^ WS2J ^e;BHj^7|nJ91 J}|3Sa>a2J Ollg ^S5t7| ?| » » £SO|q. 

017iOHAlfe PTH01I 9^611 g^ift» 2(11121 ajXl£«» B«iiUI£»S 4»Alg3} £^1^ StUOII 21 

8H qAt|5ib 0(1011 CHSij ^a£.*q. 

eiXl. §^ «Hi!d7in|(20K 202)01! SEHSI Dlt»7!XIS ?9S71. £3^1011 ei«H PTH(201h. 

?02h)ft Sa«i:3. £jt«5M DHEiaCfOl SlSS^g ?5**q(£ 18a). 

01 im. ^Ta(201h. 202h)2l LH^OIj^ £^1^ SUS S2S1£^ S10|£ SID, "^Xl - 

5f01£ Sq. E£ jtHS g^*IC|01 ^01£ gq . B. £S^ Se4(107)§ PTH(201h SEb 

202h)^oil afl^i«ife g^o]i^ pths mi^b 

017iaiA|fe bHtM:?| 51(201. 202) £^ gf^SSSS Ai§£» 0<1S ga 01§ »Hd7|wS 2.^ii 

qS(3S 01^0oiOi£ §32. gs^A|SHHij5»0|0f£ Sq. EE. »H a 71 5* (201. 202)21 S|SnHB2 DH 
qy ^£21 ^^EH0|0^£ S3. SOI MIftSS 9^ r»e?0|0i£ Sq. 

01 0121 «0| ^Uie» «Hd7I&C201. 202)21 UHijBH92| HS!«eifi «&»q- 017101|Ai2| *|21 

b ^aies4*iei. ^Mm cz x^ej. tfj/aiflsi. >«i(Br?A)*iHi sg-'Siiiftt 4* 2i3. oigg 5€Iai?i 

^Al«10<£ sq. 

qgoK. HHed:'fEK2oi)2i iS2j BHdnHEd2i are." bioi3£(203)^*oi as* s^g^^2l £5i« ay(io 
7)g 10« 21sh s^s^q. 

£5?^ 3cy(107)g Hl^^«^ S?S1 56133111(103)8 8«*AI?!3. £2?^ iBHig SSIHai 

□ (103)011 2»SA|?.iq. 

O17I0IIA1 AISSI^ HaHaiZi2| Wia^ oii^pt FR-4. IlTgFn-4. BT <^X|. PPE EEfe 2»S 2*1^ 
S9A|E. g 311 ^ ^ : Mei:^^N)Sg Sg ^JJ^tfc? 4^ 2iq. "»l g5«!A| M7ie.»3f S^21 4^X|7| 

S21 s?^oii mcjoi ^^^^s 27! ?isHAife. (ni^Ai^^ SEJoiui^g Aigstfe ^01 g^g»q. 

q5^o|. HeiHai3(i03)£¥q £ft9 ms* a^s^'g £3^ aei(i07)2i niei^g £9^ gai 

(107)21 <5gfS/os HaiiibSlOt 4:^e!SAliiq(£ lOb). 

n *. SE «^^2| Hl|<!d7|nK202)g ?!«a»S§ ^\0\ ^Jia(se« up)813. 71^ 71201! 21«fl ?«*C10^ ^Xi\ 

si&q. 01 mei auH>d7i°}2j o»goii iiesaaoi 91^ g^b. s/eJi ais^^ su^ si^.^ s^ssj ^ 

5»*g21 Hai>:E»312j Aloioil ^?| =?dAHS ^19^^ 3501 Hf^^iaiq. 
01 7fa. 2j8M. £3^ Se.j(107)b q ±-^^^9\0\ HI 01 5*! £(204) 21 By\^9.^ S^«iq. £E 

£»». <ys£s lEi^ 5lS7^ s^sioi 2!xi are si?^. n *oii geH^»aoii sish siss iniqa«i£^ 
«13 sq. 
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££t^ aiotlAtb 2QII5J BH>d:?!£'S 2a>M!U Ofiotl qfS« ^S«f2!X|a». >.xjs(io3)JJ E^^^ 

§51(107)011 2|«H q QSStg £2CJ£^ 8101£ SQ. 

msk as QSfitg s»fi£.^ &a^2£^Aife. 2qk2j «ii<M:»iei(2ot. 202) Ajoiet aas^'si ^ 

»tllae?S(103)2J ^B||£i *|CH¥«l?^ 3f 50-80*«i. b|0|£HH(203 . 204)S 5&«tfe t^nsei i^WIg «l 10 
/-S £» S*. U|OI9H(203)2| b| 0^2!! H (204)21 ^ 30-BO/aS gp. 

01 msj ifej(io7)2i 015 ^ois sf 30-6o*-s OK gej|oi H|SK)i yoj£ic|. 01 gv. £S 

ga(i07)ej XIgg »f 100/01-91 300a» S£S 4 2i3. 3aiE6!S0(| C«gW -1^ SiP. 

6iAieEiiii 

£ 19. £ 208 g gfgsj ^e^HHd;'l€tej ^^£J Otlg ?8e»21os MEJSd! E901Q. 

01 «*€imid:'ls»(3oo)s M^Aiggi nH^i:?iff(30i)2i a/Tsi Sfii(Jiiige?)oii ej3qHg(302)oi tf^i?^^^ 
HH^sa aoiQ. 

S^AiSe» HHit7l5:f(30T)IU e|X|HS(302)S SJ^S* «ejHaiZl §21 apia 4^«(302j)3i Esa sei 

(i07)s iiii:?HS 2iQ. 

^. g8MA|B«» aS5S(301l)2) «|10O|| BHflS b|0t£HE(311a)2| HS(302) 21 U|or£HE(312a) £S 
^ afi|(107)«| 2|«H S2!S^£|0| SfP- 

g^AIMP BH id 301) 21 g/32J mdSOUw. 313w)2| ^SSj S2»g^8 DJ*»5JX| 

s ei!oixi£>4U asousgsoii 2i«ii ?s(3oih)oa sag s^smu sscjoi ^gam 

2iCl. 

gE«». 01 o<ioflAib ei^iH^f ^e?^ 4^xig(302i)g tt«^e asse 2201^ si^ity. i-2aiaE 

q^Ol 32qi 0|^^OII HH^5}£^ 5K)1£ su. 

o|2| i/s *n§&»o^*i. »ifld:'ie2j w¥2j seioiiy 5»§^g ^:hm. tt¥2i a^oiy SEg 

s 4* 33^11. g B»S2i dHd:?ie»oti>M^ S2?^ 4'Xjs(302i)g dh:jiis g* «e.»a^g £3^ g 
(107)011 2|aH S»m £i:>l nH^oii. HHdB£oi|£ mgtf 4* 2IQ. 01 moiii uf2j ao|. 

£5!^ ey(107)2J ^0\?\ 4^X1*21 ^BlieqE S{0JX|£^ U|0J?«5=g ag^£ UHi^8J£^ 

olsy ^^^g ^ ^^m^y\^^. oimq ^^msjam ^^chs vtr. £ms ni:^ii^ 

0[-£^ U^2t ^01 g g^SOl! 0!g 5Ffe §S2j =4^2J HH;^:^!^^ 3StJA|?l ClgSIS) »eu|l 

ii:'i&oii 2io\M. «Hdai£g ^om. s^dsj^s sE»t ^t'St s^aiij 4^ siq. 

\£- g tt^92l s^t^BHd:'IBWI 2jof3. 't'JQS3» ^eioil 2jei| ^«^2l g^iAlggi H|jt!fl7|5i 

EE g WS2J ^g/HHi^:' 151011 2|5^^!. aci Di>Mt»^ HHsyimas s^6^ 4» 2ife g«!Aigsa 

£3^ ^aig AlgcKM SI S:*!^ Q^2| >i!gi^g Sf^um^l D|go| 3 

^<y^g af^Aii! 4- £iq. 

g^Aigsej ^!:?i5iei a^wi B2<g juigsos»<. si»a^2i unaa/£g 

Aia 4* 2JQ. OlOll tae*. Ofl^PI S^E:?J e»£M4iXfg aXHCPI 9ie» DIAJie* HH^IOHSg i^^ g 

£. 2ixi=«} g?4Aig«i S3^2( a&^»£g 2.»^Ai^ 4^ sj^. vsm 

EE. ^ ttg2i ei£«isxtoii 2js^3. a^s:'! a^£*xi2i mi^ms.?} y£«iit:Xfg axus 4^ 

:tg0I3 5E e»a21 «»£jyiS«g gg 4 Sirj. d^OI 5E. S »SOI| 2|8JS. gw£E:?J fe^ «i 
£fll4i«g qgoi amaH2| a^Aisi^oi e!£*iis*|g jisw 4^ aq. 

££. S WSai 2I0IS. qsa»oii gajAig mid?7ieg 4^ 2i3. eui£ HHid^l^oiq. 

gs^Aig:?i&r3j2j gsas:'! feg g«!Aig «Hii:»iE»g 4^ 2/q. 

EE. S B*Soii 2|«js. 2iXiH aH,M:7is3^ gsjAig aHii:'IE»g ejsiao^ 
4 2iq. 5£. g^A|g:;iE»i« £1X1E7I&2| sg/asg 4* Siq. 
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flIUiesj XJMSiU my\&5i XM25!3tei AJOIOII as?^ 4^^153*. 

&»7i ae?^ 4xjsg ^/7i «iiBioisiiH2j &»7i fli2Hioj2!!^s HH^s gjys 

flll&0(| SiOlAI. ^71 fl|17|5»= 2|X1E«» 7I&0I3. ^71 «|27|e2 g?MAH|7ieei ^S°S 

^eiuit<y7i5». 

S?» 3 

JtJimoil SiOiAi. ^»7| fl|17|ff sy A»7, XII271^^g ga|A|&7|&ej 3*^ ^SHS CJ^. Ka«»d7inK 

flMSIOII 2i01>(l. ^^71 A1|17|S» a! ^►71 fl(27|5>e 2I^H7|5>oi 33S "S^^ *^S/MHij7|EK 
5 

JJIigal fl|20S 2*4^3. ^Iisetiu fl|2gfi1S Sa!A|g«i fl|17|H3h 

^71 flii7iE»ei ^71 fliigsj ^71 wngs^rti bH^@ eixiH?i sga ^^i«3t. 

t!7| W17IW2J t*71 XII10OH ^»7| agg 4-;5|g*o£ eft8»0| HS^g IIMHi0^5^!E« STS 

^71 aas! 0H7IS ^71 Jait7|5»2| ^71 flllgesai CHSS^b S«^OIl HH^t^Jl. ^71 XilluiOJS! 

E2t CflSfHHTtlS Xj|2U|0^2i!ES Xl|2HHd€3h 

^»7i 4*xi*e arssjoi ^71 3g|Ttd|o^a!Hfi^ M\2mo\^sm "nas a^iff 

?Hit« as "ass mfe ^ej«iiid7i5.K 

fljigaf Xi!2H?g ^•71 XillSIOII UKii£|Il flMHIOISilSg 31^ flnu»(yS3». &»7I Ai|2S0d Ulli^g! 

«l2HHiyS^ 9dl*^ ajXJEl* fl|17|nt3|. 

flliaai fl|23g ^.^71 AIMiyai «H^S «l3H«AISi)» £f7| »|230|| HHii!Ej:il 3at2U|0»eHSS Ji\ 

^•71 wii7i5.»o| flna^i ^»7i fli27iE»ej «i2g3jei Afoioii Jom^Li saa 4^x1 

^71 XllUieei fl|lH|Of?HHfiJ a7| W|27ieei 3y|2U|0J2«H7t 3^8J£a^ fe»7| SS?^ 4X|*g 3*SJC« 
H|^£' Sa(S ?U|?> 2Jg "a^S 8lb ^^fitttHi!J7|&. 

fliBSKxi 2ioiAi. 4r7i «iiwidjse ^71 «n7ie2i ^71 wiisHSTE^ ^^71 aea ^xis^°£ s«m 
o( «Ha£i:a. i^7t fli2HHijg8 ^7i «i27i?l»2| ^^71 Mi2e<os¥E.i ^^71 82!^ <*xis^J°s ssmol 

8 

;gii»oii sioiAi. fe»7i '^xise eixiHe» assej ^sss sj^ «i€JMH<y7inK 

S^S 9 

«|5$iO!I °10\M. ^71 S2i^ axiES) a2!S2! 3iS "SHS ^t|BHei7|&. 

wi6?^«i °!0iAi. ^»7i 83^ -4^x1$^ eixiE*f ae?S2J ej« s^a°s,«i^ s;e/HHdd7iB. 
11 

S SIfe ^eiHfl>Ll71&. 
S=?S 12 

fltS^^oi! 2iO|Ai. ^71 ;yi17!E»s ^4.0^ bH{MS3j ^4^21 axiE7ISo| ^S^^ 

jgiBsoii 2iCM/H. ^71 flii7i5»e ^^21 MHtiS3i n^9\ agsg 5*© as eixiH7iHioi e^g ^sss 
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16 

17 

«M2f0i| SiDjAj. Xi\\?\^9\ ^^9\ BHiMSg. BHd# >40|ff S^jCfrr UH 

18 

Xi|5?fOC| 2iOtAi. ^►71 xJIUiysi ^4-51 HHd§8. 0|g aid* iMOlff agcjfe 3S«J£^ «H 

^leaoii 2ioi»ii. fliuigfsj =4^ej HHiisa. ois uHds Aioia aess^fe a2?sg stsms^ m 

20 

idnssi »i2@s ^^la. M[}^o(i »iiuiai^HS xiiiuHdSoi unas ^tias^iu. 

xinaai j«2ag s;*^^^. ^i^i 33120011 fli2Bioj5Hss i»e 33t2a«dSot uHasi:! fliiagseas 

:?^fi^ol e xji2a3sa». 

s ;yi3as?s:ai. 

^►71 wi3ae?sg utiatiii. ^^^i amsj uioi^hssi «i22| bioifMt^g a^sj^ 

22 

23 

?s^^^3t «i3ae?g2i ii^sffsi xjoisue 5 3ig "sss «ib a?eiH!ijy?iE»- 

25 
26 

J3|202,^0|| ^0\M. Allia9S8 SejO|D|E7fl . »\±^&\0\0\Sm ga|0|n|I£4'XL SBJ«IW2!0II 

S?S>' 27 

fli208,»[>ii 2ioi/K ;gi2a9S8 MejoiDiE^n ^xi. »eioii>i9|e5i BeiEiiMRigj^fisoBggi 

:f\\ OI^OIS 221 ^01£ Igos Ol^OlS 5!g ^SH£ •?SIHHiy?IE». 

S=P8f 28 
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WI2OS0II ^o\M. wi3a23ss onj^Aiaa seioimss oi^ois 3is ^^mtiy\^. 

29 

xii20g Jiiisofl MH^^ «iiLJioig«Eg xiUHHiise 2jxise.» wn^isai. 

fli22§ ^f:?! Ji\2^m bh^3 wi2uioffHn5 3is «i2bHiisg s^aj^s/ «|2:7)«^ 

31. 

nn:^i&ej fln^ai Il|27|SL^5^ ^'^'l Ataioii tji^is a^a ^xis3K 
5^S8^ol HH^s »e<» ?ui*i ^a^s mfe e»E^s*t. 

30 

S^S 31 

32 

33 

fli32Soii °»oiAi. xin:»!ffei ^4^21 uiitfsg. ^71 aass 3S»J£^ wia&i «ao« siai 

S??^ 34 
S=?8^ 35 

JCII29S0II ?io\M, &»A| xiiuieei ^Pi «|23oiib ^li:'IBe| auboii hh^s fl|ib|0|g!H 

S=?S 36 

S Ja|2«H^1€g =?B|8|3. 

WI10OII inge! 6171 asi£l 4»xiS2| H02I xt«oiiL4xib. fll2Sioii tgs» ^71 ss^y -^xi 
mmm ^o\m, «i23°i '^«^o|| ch8|oi aA^^£7^ ^» bo- eqsE = eig ^§£2£ g^Aig 

30 

^^y\ Jl|2U|o^y»H7^ ygsife'EH^^ ae?^ =4-xi$g om^ m?;sj£^ uHx)«}fe ggsj. 

g Hai^si^ sag ar^ ^ag ^shs a«&HHd7iE»2i mis^jbi. 

39 

92Jg 533^. 

^^71 Hn7IB:ill. H1230II X«2d|OJ«»«5Eg g^A|g«^ «|27|£»g. ^^71 flU UIOJ?!) 5^2| ^^7| XU2U|Df?H 

S7J g.»2 4i^^£H°l a 3^ ^X|*g DH7HS mg.*81£^ HH*im^ 

4171 £3a geisi iHej¥7i 4iaaa«ioi ^7i fli2Hio(s«H2f aeisis*! 6^7i flii7iE»3i fli27i>y 

g Hai^«ffe gag 3!g ^SSS «^ei«H£i7|ye| fllSgfB- 
S?S/ 40 
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s^ej 41 

XJI230II «|2U|0(£!Sg gaiA|ge» Jt||2Pia21 Xfl2a|0|?HE^0« OIS* S!?S^g STfe «l2Ea^ 
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